Beta 2-adrenergic receptor regulation after transfection into a cell line deficient in the cAMP-dependent protein kinase.
A mouse beta 2-adrenergic receptor (beta 2AR) DNA clone was transfected and expressed in a mouse adrenocortical tumor cell line (Kin8) that lacks both beta 2AR and cAMP-dependent protein kinase (PKA). The receptor displayed a characteristic beta 2AR agonist binding profile that was similar to that observed in beta 2AR-transfected PKA+ mouse adrenocortical tumor cells (Y1). Isoproterenol treatment of beta 2AR-transfected Kin8 and Y1 cells resulted in a rapid loss of surface beta 2AR, as determined by the binding of the hydrophilic beta 2AR radioligand [3H]CGP 12177 [( 3H]CGP), followed by a decrease in adenylate cyclase activity. Sequestration of beta 2AR in Kin8 cells was beta 2AR agonist specific, temperature dependent, and rapidly reversible. Repeated treatment and recovery from isoproterenol incubation resulted in a cycling of surface [3H]CGP binding. The reappearance of [3H]CGP binding following short isoproterenol treatment was not affected by cycloheximide treatment of the cells. Prolonged incubation of beta 2AR-transfected Kin8 cells with isoproterenol resulted in the down-regulation of beta 2AR protein without a change in beta 2AR mRNA levels. Polysome profiles of control and down-regulated cells revealed that translation of beta 2AR mRNA is inefficient and does not change upon prolonged agonist treatment. Protein synthesis was required to reverse the down-regulation of beta 2AR. These results indicate that neither sequestration nor down-regulation of beta 2AR depends on PKA.